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(57) mm 

fte***^ u «na»«(oiHii!!i*»it*ttfflOfliaT» 

i#f^SRa (X) . fl9IESStt©Gfl£b<tSia* 
file;*** >Ufci:fr<73^^^ffl3$rR a (Y) £ 
L£:<h#. R a (X) d< 1 5^6 3 0 0 nm. ;50Ra 

(Y) i?2 0A>f,6 0 0nmT. ioRa (X) /Ra 

(Y) #0. 8£lTt-?Z>. 
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(2) 

I 

ztz&mtrzxigMtim?. 

mtTzmxm 1 mmnxi&mtim?. 

mttzsmm 1 tmcD^tmntsm^. 

mt-rzmxm 1 tB«£co^m^*^. 
[ttmms] BMtBi^ttroHdb^BisttcDGadiT-feo. 10 

¥*S)ffl2£Ra (X) . BufBiS^«WE!ai£i<hiSiS^(6](C 
>Ltz£ZCDtp>(s$i¥&)®.-$$:R a (Y) tLfc 
<h#. R a (X) #1 5*53 0 0 nm, A^R a 
(Y) *!2 0^66 0 0 nmT> rt>OR a (Y) #0. 

8 ETF-eft* c: tz&mt-t&m&m 1 gemots** 

2 0 MmT*-5CtS:#gtiT^W*^2tB«JOT7te« 
tim^Fo 20 
[W*3S7] *l«Eifil*tt«)IHi!b©ffitt;&GHC3eKm2 

Iff*:?! 2 fB«©7 l digm*^ < , 

[SS*3S8] H9fB^2 ©iB^©IH]i£b<7)S$*<2 0 u 
m&LTX' 3b Z> Z t Sr ft ft t "T §H*ii 4 fBiSOT^®^ ts 

z t ztmrn i izmnxmrntim 1 ?-. 

im$zm 1 1 ] S9fB^Ffil8S«C3±tKffi^«SS«fS 
2] ffflSB£S&JgK»B#, &. «. «. 

*i«te#rsc:<»:«*MR<!:-r.&Hi*«i ike*©* 

^. 40 

[lit 1 4 ] m&mw<&ig,E.mmi!>mm<Dm&miB 

[2-3*1115] HflfBSS^JSKMSiTtm^^BcDF^ 

i&2tiT^z>z£&&m£Tz>ffi-£mimw.<Dyt®mj3 50 
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T&zztz&mtrzimm 1 KfWtf&e***-?. 
co 0 0 1 ] 

[0 0 0 2] 

&tz. &m%.mM£j>tn&m®<Dtifnz&wmmm 

4£«T*a>*te<4:Hli#l;:, ftttSEJftJfKJEtta^L;* 

a*»offi#ttj&«^jjtr*c:t*«jii6nTt»4. zn 

tt. «fiJA«il#^BS 59-43101 ^ii$g. #4>PS6 0 
- 4 1 8 7 8 *f&$6. # iiBB 60-84888 #&?g IC 

riisnn^. &mm tx.m%i&m<DmizT i 

O, ©2i#ii^SSt5;t^ Y. Hamak 
awa, et. a 1 . appl. phys. Let 
t. , 4 3 (1 9 8 3) p 644MiSnTl^. 

[0003] sc. &mmm%.m<D&fia&®LMt3.w£hB 
vtt-rz^tivzTtrx^K-mmt-rzziiizjir), 
mwmmmiiytn%zmm<Dff-M-?ytt>m?LZftT. .to 

T. Toedje, et. a 1 . Proc. 16th 
IEEE Photovoltaic Special 
ist Conf. (1982) p 1 4 2 5 ICBS|5K$tt 

[0 0 0 4] 

[0 0 0 5] — o\z\t. fifjfeco^fc^-s-^^x^r-^ 
ji£l^fcftt*ftI!Wft[!adlffi5tt«. T. T i ed j e, 
et. a 1 , Proc. 16th IEEE Phot 
ovoltaic Specialist Conf. 

( 1 9 8 2) p 1 4 2 SCB^Snt^i^ft, fc?7 

T^5i^^nTf/c. L^L. Z<D£?£i.mMM#: 

<nmmh\zm&t¥mfcm&Bm-rz>t. *B,&m<n!K 

tz. ztz. f7S v FB<nwa$:?}-r5&mzMi&.2n 
iz*m&m\-i. mm<n%m\zMi&2inrz¥mft®iztt'< 



(3) 

3 

W£ (Voc) <t7j )l7y?&- (FF) ifittT-f* 

JEM* (7-*A^*-ttig) *Wt5«^i:«fe*^ 

[0 0 0.7] A 1 SW^IfiJtitl/Tffl^fc 

»£\ Ag^Cu©i-5&-7>fyi/-y3>ttjec$S 

[0 0 0 8]-*, fechtxh^gi^ifffl^asn 

<E>> S«*«t^MKi*JI4:IHI£!i»«Ttta:<, ftffil: 

#JB<B«*tt#:F+#-^ #Btt#iR^<BiDXXgT. 

h***S*6tlf^Bit)»ofc. 30 
[0 0 0 9 ] KJi<B±3ftWIHjStt, »»7-Y^A^ 

[0010] 

««S*ttLfc*ML »T©J:3£tt***T*3fefi« 
[ooi i ] -r&to-fe, ^tt<oH£b£Wi-3TiIflJSlg 

[oo i2] fl9ffi»tta)CflaA<iEi»ttw«-&, as 

£jffi2£Ra (X) > BSfEB^Vc^EIdbch^La^^tCX 
*V>Lfctt©^»¥^aS*Ra (Y) tLTzt 50 
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#, R a (X) /j*l 3 0 0 nm, a (Y) 

#20*5 6 0 0 nmT. iORa (Y) #0. 8 EAT 

[0013] mic, KT^Mt^rrs^jEm**?^ 
[0014] mteifi^ttcDogdbcDtru/^^o. 5**s 2 
[001 5] ffi$zumw<Dw&(Dmm.jjmizm\zm2 <d 

[0 0 16] Wffim2<7)iia«c<DIHdb^fi$**2 Oum 

[001 7] fna^FjswsttT^^jRs&tt^t-rs, 

[0 0 18] ffitfBTSWX«<B±(cKffi&JRKS*B£Jg 

[0 0 19] 998ETSWSffi^pJ«H4^^r-rs. 

[0 0 2 0] iWffiSffi&RKSJJia*, (H, 7;u 

[0 0 2 1 ] *JIB»ffi^JSiRI*S^ JEfc S^J 

[0 0 2 2] ttlSXDftJHSttJl3^1RR(OSfta[J|L& 

[0 0 2 3] mtBXffi&KSItll<t%«XM^m(CS 

[0 0 2 4] -MBaHWMftt, IMfclEfttdtf. 

[0 0 2 5 ] JMHMUK&SiffiK:, Ulfttfettilltt 

[0 0 2 6] 3ttl*«Ji36*a[»©JIS«Jibfc«Jfit-r 

[0 0 2 7 ] it«j6«/I*^*«S»*S|#tr*. 

[0 0 2 8] :CT\ fiWISRali, — ^^ic 

ttaTosc-cjeiisnTVi*. 

[0 0 2 9] 

Ra - 1/L x I f (x) I dx 

[0030] Lttx^fflcDWje*;*, f U) 

ftS©*«*fttLTH +*«*¥i5«SRacD3Sra*, 

fc„ dtitt, 1 j&Tfc:fc*fc[Hia#»S£Rma x*** 

teR a TV>3 b*l£„ 

»*Ba: = ft»(7)C3iaoaffiTtt, RmaxttRa 

co 4 fifsaicas ts*A&ns. *3EwcD-ri;«<oiEiia 

<D&i&T\$. Rm a x UR a © 5 ffliglc&5 c t*^ 
[0 0 3 1 ] 
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[0032] 1111 *mw<D®.&zmL<mwTz>rz. 

tic m i k&^t, i o i ass* i o 2 fiSffi^pss 
hji, 1 0 3 1 0 4\tnm^mi^m. 1 

0 5ttiS*«ftB, 10 6ttpl*«fti, 10 7te 
gill, 1 0 8 li*ft8T*4. 
[0 0 3 3 ] S«l 0 1 (taSiMWll 0 2 

[0 0 3 4 ] J^@2H *5SW(Z)««:S:l¥b<Ift^'r 

i nCD»^a»$nfc#liiS:UT^O, 2 1 5 
»43ttA»«^6ft*T»-(Dp i n«^. 2 1 6 tt»zi 
CDp i nft^, 2 1 7(4^E^p i nglal'SS. :n 

b3^ P in jg^te, «S2oi -tizmw&mKMm 

2 0 2 igBM112 0 3 eMb, ^C0±(C|«^$n 

2i3i:iiii2i4«^nT, zfyzSKoyt 

gf*S?l:MlT^S. f IT, tnfn<Op i n 
*«tt, ni¥i*i2 0 4, 2 0 7, 2 1 0. i 
§*1 2 0 5, 2 0 8, 2 1 1, p£!¥iB#JB 2 0 6, 

209, 2 1 2^e»jj5, si i (D^mtim : f-t 

[0 0 3 5 ] RT, *«!©3^«*»^<B#JiK:oif> 
T»«t5)8l:» L < BtWT So 
[0 0 3 6] (SS) £«tt. *»W<O#*T*0* » 

[0 0 3 7 ] *XRt60ttttoaX ( X«<Z)fl®^#: 

«ttCDIHi!!i©»«tUTBI3 a<ODMM*. U 

[0 0 3 8 ] fi9E«tt<OIHIdb^oatt«<D«^, iitjfe^tt 

^Ra ex) , mtmvtvw&tmm^miz**^ >l 

f^t^i«M$$Ra (Y) <hbfc£:£, Ra 
(X) te, ffSL<Bl5nm*f)3 0 0 nm, 0 Jf 
r£L<te. 20nmd^2 0 0 nm, lI(:H2 5nm 
^M5 0nm^L^:iWoL Ra 
(Y) tt, »SL<«2 0 nm^f, 6 0 0 n rru J: 0 jf? 
£L<te, 40nm^b4 0 0 nm, HigtCte, 6 On 
m^b 3 0 0 nm^liLl^^^^oto $ bfcR 
;i (X) /Ra (Y) #£L<te0. SWT, <fc 0 
»*L<tt0. 6«T, iliSlCHO. 4£XT\Z-?Z>Z£ 
&W.&l>^Z.£&&^tzL,tZo Ra (X) , Ra 
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(Y) , Ra (X) /Ra (Y) * d <Z) J: ? & «E EH K T 

ftfr-ofz. 

[0 0 3 9] m&ffiLWiCDWthcDZy?- (d) (R 

0£ofc«m<BKli!b<omi») tt, »SL<tt0. 5um 
*e2 0/im, iOSiKIl lM#6 15/im, 

[0040] Sbtc, i3 diz^r^v^mmiz. mm 

^2<7)^«c7)lH]db^^-r ^>^<htCJ:oT. TtElAff 

*u yt&mjjm^cDmmnffi use) assstcit* 

20 um&TF. SiSlCtel 0 um&TiZ'T&Zt&m&L 

umt^m2<D^(Dm^<D^^z(Dj:oummiz 

[0 0 4 1 ] S«<D*JKL,TE:, #*MtfcL<fcfc 

e, Ni, Cr, Al, Mo, Au, Nb, Ta, V, 
30 Ti, Pt, Pbm<D&M2Ltt\ZZtl*><D&&* mz-li 

A7tf-h, *uyDb°l/>, 3SUJ»^bf-;k #«J 

ssiaof/itus i o 2 , S i 3 N< , A 1 2 o 
40 3 . Al N^o^ttiWls^^^^ft, ^Sri, 

a. 

[ 0 0 4 2 ] XtR^JR«0)«fl««ttT«2>« 

^HMOD^BBtCA 1 . Ag, Pt. Au, Ni, Ti, M 
50 o. W, Fe. V, Cr, Cu, Xf>l/7, M*>*P 



t 
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5. — i7PA, S n O, . I n 2 O] , ZnO, I TO 
(TCO) 3&gf, *AW**<0>*ffiTaS*>i; 

[0 0 4 3] SS*«*K«<7)«a*«ttfl5t)(?!)T*^T 

[0 0 4 5] '(»tt<Z>Hi£h<0«/£:frao ±a?co*»^o 
#««:*-rs*«ft»J«-rs*tttt, S^cDWKtcJ:^ 20 

[0 0 4 6] -r&fr^, *«ic— ft#rftK*tt<DKjia* 

[0 0 4 7] JE&te, 3itiL<DttKfr&m<Dm'£\Z&m\Z 
m\t**>tl* m EE«<0«<kLTWU ^PpIEEM, ft Pel EE 54 ^ 
^tffift*. *Jfc, ^P*1/±M$lci:LTte, ^S4g 

«^«, 2DttlH 2Btt±^ BAtt±tf»T, ± 

<z>&tffWzm^*>nz>o 

[0048] mm\i* ^RUAn^sfitcfcafflTss. 

[0 0 4 9] Stmiz—ttfttzMftOWihifiMtii 

ztirzmm&ftzfrctbMmi,* mm<DmwL*mm\z&. 40 
mm±z> z t\z £r>Tgfcmm\z~fejjmzmvt(nB£h 
£ti-T2>mmzmf$.'Tz>z£*>T~%z> 0 mm 
<o«BB*c«i«oiaiat»j«ra*tttLTtt, saw 

[ooso] *aflE»^w*o)is©tta**ti 

ttBJfc, X7f>^*5^li7--Jl/WIiSAn5C 
[0 0 5 1 ] ckDJW*fi?)lCtt, «*TfT5««, *'7X 
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ffl^fcCt/ZTS, lyf>^tLTa, CF, . 
C 3 F 6 , C 3 F s , C, F„, CHF, , CH, F 
i . CI,. C 1 F, , CCIi. CC 1 , F 2 , CC 
I F 3 , CHC IF,, C 2 C 1, F* , BC I, . P 
C 1 3 , CB r F 3 , S F s . S i F, , S i C 1 , , 
HF, O z , N 2 , Hi, He, Ne, Ar, Xe^ 

>#<Dm&<Djj7>EEtH-& % 1 0' 3 To r r ~ 1 To r 
r. ^9X7* 4iB3 tfix*M-t LTI1. DC* 
4(rittAC»5^U, l-100MHz©RFfc 0. 
1 - 1 0 GH z <D^-f * ntt*©ffi«ft£/fj 

[0 0 5 2 ] »«TfT"5*^, »<&«£LTtt* 

SIS. fflK. U>», ^7 DAS. X)17 

**^w±cn6«:7kT#f?ufcfco!), niacin 

*usa. «*v-^ Bttifcy-y. tx*Mv- 

enu>8y-^ hWJ'J^y-^ ? 
h7#uu>iy-^ h'J^^'J^y-y, 
^^'J>sy-^ ^^^'j>sy-y, tii/y^r 

*ffiTX^5 L >^*ff5«^X ! y 

[0 0 5 3] Tx-;Uffl3S&fr5«^tt, ffi«, 

7KMm> *fitt#;***W;K-<Offt 

[0 0 5 4] HuIB^«coiHIi5ch^iE75^{C, ft£ 

[0 0 5 5 ] £><ho£te, tti«<0£«EE«»*nttffij» 

2 (d m « co ca a ± 0 # v ^-r c « ^ nu a * jf^ 1-^75 r£ 

[0 0 5 6] »*«C0i!b**J5ELfc« % 

5 cx y ^ > y-r* c t tci o taaas 2 cdis^oh 

[0 0 5 7 ] %fz. *H»raflEftEliat»jBSLfc« % jE 
[0 0 5 8 ] **^»RtflEiH*fr«)a*#to* 



» 
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[0 0 5 9 ] (SB&JK5WB) *56^(cfflt^n^ffl 
B&JSKSJJS 1 0 2, 2 0 2 tt3ttA***lP]*r»L3ttta 

iwttfliLTH £. 

v^A, -y*r)V. ft, ^DA, ^ U 7r>, 9>tf7, 

t->, rm^K ^>^;k n^-y, yjl^j- io 

(Jsc) *«Jf*-r*. 

[0060] mm&mK&mit. 2iM±a)« 20 
[0 0 6 1 ] mm&jM%:mm<DmM\$, ¥-mx*$>~z>Th 

y^^y???- (ff) #ift±t"*£raWH;:, sB^ 
snt, 3e£§@»£ (Jsc) ^ssfcit^ufc. 

[0 0 6 2 ] IH^Rg»tS0^EH SB:&/!J£&t/f 
<0fl£«*ffil;UiO. UmHTi*<l/fcl6l:fc * 
56^<D*«<0*BBtttS^l»T'ri;«fl!)IHfl3&«*Blc 

[0 0 6 3 ] Sfc, ^B^JlS&fJKDSlBic:, 8ff*5 
^(lX^5 1 >^<7)ct3^:i0r^i^M > r<l^(CioT, 3»« 40 

[0 0 6 4] ■B*KRI*JI©«jaclCtt, E Bff, X 

[ 0 0 6 5 ] (j£91««J|) jS933HIJI 103H il: 
1 0 4 C0P«1(CS!S^n^o £"f, 3tfi!«A«^FcDB5BT 

tfU 3ttBtl**^(0jSMma (Jsc) SrH^S-a-^) 50 
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Cio ^ClC, Sffittffi£3IUa5gB&JKKS*»<0&K 
T, *«#»*«E^«»t&nfcMftfllK»)I 1 0 2 

tmwnffi 1 0 7 chcoppiic^^^/icDt o >^~^^co^ 

[0 0 6 6] j§9J£S«Jf 1 0 3 tt**#Ji<0BJRpJfl6tt 

»W»*Sn*, #£L<te. 6 5OnmHl0H 
±!3»*L<tt8 5XH±, itillcte 

L<te, 1 x l 0 H Q cmJ^±, l.xio'QcmH 
T, J:0iff*L<tt, 1X1 0- 2 QcmJ^±. 5X10 

[0 0 6 7] 1 0 3 COlfflt ITU In, 

0 3 , S n 0 2 , I TO ( I n 2 0» + S n 0 2 ) Z n 
O, CdO, Cd 2 SnO, , T i 0 2 , Ta 2 Os > 
B i 2 0 3 , M o Oa , N a , W0 3 *<©3l*ttKYb» 

[0 0 6 8 ] ^S^^^b^it^TC^ (H-/t>h) £ 

A 1, In, B. G a. Si, F^^\ I n z O 

j ^i^lCtt, Sn, F, Te, Ti, Sb, Pbl 
^/tS n Oz (Dm^lZte. F, Sb, P, As, I 

n.Ti,Te,w, ci, Br, i mxmmizm^z 
to 0 6 9] mmmmm 1 0 3o»«*fttLT 

[0070] mwmmm 1 0 3 <omm*. ?aTSoT 
feAti*^ *«*B(D*ffEn«(OBniQ^*i;fc, mvt<D 

[0 0 7 1 ] $£>ic, iS^tl^ATft^V^, 

j^t. *Bk:jaE*Bte*i;fcnaia*«» 

IS«flt (Jsc) 36*H^I*I±l/&. 

[0 0 7 2 ] (3tt«ftStJ|) **Wfcffl^6ti-S3tt«JE 
»JBO)*J»(i:UTfa. S i , C, GeH(?)I 
ffl^fcfe©, **irWiS iGe, SiC, SiSn^co 
I VlS^^TnlRSrffll^fct)^, JSt^JCdS, CdT 
e^<7) I I -V I *5c**ffl^fct><0 1 fts^BCu I 
nSe 2 , Cu (InGa) Se 2 , CuInS z #C0 
I- I I I -V I RTtiSffl^cfc^ffl^en*. 

[0 0 7 3] a±0*«**r»©4«T, *fg^<7) 



(7) 

I 1 

yt&mx%mizmzmmzm^zft&¥mmmt it 

H a-Si :H (KmitftMiW > U n ><DK8B) ■ a 
- S i : F , a — S i : H : F , a-SiGe :H, a 
-S iGe : F, a-SiGe :H:F, a - S i C : 
H, a-S iC: F> a-S i C : H : F?(D I VS& 
I VM^^Ih^^Mfi »^^ttft«A¥» 

[0074] *&, ^vieMam-riHfVAcxfimnii 1 

[0 0 7 5] Jt«a»«tt. 
T, 4>&< pS^tectr^n^iC K — tf > 

t?2tl, 'Ptl< £*b-m<Dp i n^WS. L 

frvZ-kJlsOmmzteZo 

[0 0 7 6] ^ffftl(Z)MJS<tbTlt -7 

-T^P^y^X^C VDii, RF^XvCVDjt 3fc 20 
CVDi£, j&CVDtt* MOC VDSS^#iC VD 
SlCcfcoT, $>^>l^j;EBlfa, M B E > -T^->yu 

[0 0 7 7] 5t«^»B(7)*ffitt, ¥*IT&oT 

[0 0 7 8] *38W(03tje**««lc**K:»]Btt 
[0 0 7 9] (1) (JM£¥«ftJI) 

[0 0 8 0] iSiiUTH li^pl, l*n!0)i 
fcl£fflT*£fcC0T*£>. 40 

[0081] i vKstx i vsg^^msefi^wft:*} 

¥4JCte. ±i^(^^ch<, (H, D) StttAD 

y>JK? (X) msn, dft#»»tt«**«ro. 
[0 0 8 2] i SHJC^WStl^**^ (H, D) * 

fcttADy>jer? (x) a, i shco**^? (^>^ 
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4 0 a t %&gkmte^mm£LTmJ£>fl2>o p 

[0 0 8 3 ] X^yi7S©3tjB«**^lc*^T 
tt, ^AStfliJKifi^p i n 18^(7) i M¥mfcm<Dtmt 

[0 0 8 4] iffigyiJ^X ifa«^>»jzi>y;i/^- 

a-Si : H , a-Si :F, a-Si : H : F , a - 

5 iGe :H, a - S i G e : F , a-S iGe :H: 

[0085] ^mwvytismtimTizftmte i 

^¥^#/iCD4#tt£LTte, **«^<B$« (C. ) 

1. 0 — 2 5. 0%, AMI. 5, lOOmW/c 
m 2 (7^S{IU*Il7t^WTO^fl^J!S (ap) ^ 1. 0 
xiO-'S/cm^L ««*S(od) 1. Ox 
10-'S/cm^T, zi>A^> h7t h^U> h^V 
(CPM) lCcfc£7-/\^;/^x±>>-^ 4 4me 

[0 0 8 6] (2) p£!¥W#JI£fcttn£¥«*fl 
P^¥«*H^7c^n^^*^@cD^SS*J^ <a-<h 

UTtt, «UAtf a-S i :H, a-Si :HX, a-S 
iC:H, a-S i C : HX, a-SiGe :H, a- 
S i G e : H X , a-SiGeC;H, a-SiGe 
C : HX, a-SiO:H, a-SiO:HX, a-S 
i N : H, a-SiN:HX, a-SiON:H, a- 
SiON:HX, a-SiOCN:H, a-S iOC 
N:HX, uc-S \ : H, /ic-Si :HX, u c - 
SiC:H, /(C-SiC:HX, M c - S i O : H, 
U c - S i O : H X , mc-S iN:H, u c - S i 
N:HX, //c-SiGeC:H, ^c-SiGeC: 
HX, wc-SiON:FK uc-SiON:HX, u 
c-SiOCN:H. wc-SiOCN:HX, ?Cp 

M<Dm=PMnm mmmmmi i ikjb^b, a i , 
Ga, in, t i) + n Mcomn? mmfflm (mmm%: 
mvim^p. as, sb, Bi> zmmm\zmmLfc 
ttmmvfzn* ( P oi y-tm^-rz) 

t ITU WAtfp o 1 y - S i : H> p o I y - S 
i :HX, PoIy-SiC:H, poIy-SiC: 
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MX, poIy-SiO:H, p o I y - S i O : H 
X , p o I y-S i N : H, poly-SiN:HX, 
poly-SiGeC:H, Poly-SiGeC:H 
X, poly-SiON:H, poly-SiON:H 
X, poly-SioCN:H, po I y-S iOC 
N:HX, poly-Si, poly-SiC, pol 
y-S iO, poly-Si N, m\Z p S^ffi^f WW 

n mmmmm i i i m^b, ai, c a , in, t 
s, sb, bd zmmmizmhnLtzttmfrmtfzn 10 

[0 0 8 7] »«C3tA««<OpS«*fcttnS!«Jctt3t 

^#»*¥W#B#*LTtr>*. 
[0 0 8 8] p SB^coraJOl^S I I i KJOg^gsftj 

1-5 0 a t %a*«M£LT*tfSft*. 
[0 0 8 9] S*:pSI»*&ttnSJI«C$#a*T-&** 
m=? (H, D) *fcttADy>K^t*pS!BS&tengJ 
Ji<0*l»**t*l«'r*«*«rLpa!JI*fcl4nfflJB«) 20 

1-4 0 a t S6***aiJiiUT*if 6n-5. 4*fCpS!B 
£&ttnfflB***lltt<0»&, *ISf^f;UAoy> 
'IfttO. l-8atX#iil<!:LT#tfe l ft5 i JE 
iC p fflJI/ i SB, n mm/ i SB<D##ffiffi!lT**IS 
^Sfcli/RtfA >gf < M LTVi 

T^^f^n^o -Step SB/ i SIB. nil/i 

[0 0 9 0] 3KB*A*?CDpaB&tfnaB<0«jKW 
ttiiLTttSttftx*;^— 36^0. 2 e VJ^^T<7) : kc^>^ 
j^f£L<^ 0. leVRT^)t)WI®^^ 0 
Ktt t LTtt 1 0 0 Q c mHTWi L < . lQcmK 
WS1T*5, ^^CpilStfnil^Iflil- 40 
5 0nmWtK, 3-10nmtfilTfe5. 

[0 0 9 1 ] I I-VI*iE*$ffl^fcpa*» 

<*B*fcJanffl^»#BO)«i:LTtt, CdS, C d T 
e . ZnO, Z n S e £>*u I — I I I -V I 

, «I5G**ffl^&«<hLTtt. CuInSe,, Cu 

(InGa) S e 2 , C u I n S 2 , Culn (Se, 
S ) 2 Cu I n G a S e T e t>*lS. 

[0 0 9 2 ] ( 3 ) tt«*«B©»S*te 

V«^S^S»¥3l#B&®J5!c"r*fc«>iC, 50 
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77XTCVDffiTS^« 

[0 0 9 3] ?-f^D^7 7X7CVDffill *JEtt!S 

SALT, «fi«X©y7X7S4jg3tT»»L. * 

[0 0 9 4] *^BJC07t$em*^gfflCO^ag#:^^, 

©IfiiBSttl 0 0-4 5 0t, rtffittO. 5-3 0m 
To r r , 7^^7D^7-(i0. 0 1— iW/cm 
3 . V-T £ OjfeCD^iSS:H0. 1 — lOGHzWSL 

[0 0 9 5] RFX7X7CVDSTit«ni 
iftfl^rt^SfiiBStt, 1 00-350 T\ rtJE 
te, 0. 1 — 10 tor r> RF/N°7 — ti. 0. 00 1 
-5. 0W/cm 2 , taifKIJ, 0. l-3 0A/s 

e c ffltftmtzikwt. Lxmtfznzo 
[0096] *Rm<D}>(M*i3mmizKmte i vss&tf 

I V*^A*#«K^*«:B©ift«tcaUfc«»^Xt 

[0 0 9 7 ] *#WJc^>«j3>K^*^-rs*f^ft:u 

H&fU S i H, % S i 2 Hs , S 

i F, , Si FH 3 , S i F 2 H 2 , S i F 3 H, Si 

3 H 8 , S i D 4 , Si HD 3 . S i H 2 D 2 , S i H 

3 D, S i F D 3 > S i F 2 D 2 , S i , D 3 H 3 , 
(S i F 2 ) , , (S i F 2 ) s % (S I F, ) < . S 
i 2 F 6 , S i 3 F 8 , S i 2 H 2 F 4 „ S i 2 H 3 F 

3 , S i C 1 4 % (S i C 1 2 ) s , S i B r h (S 
i B r 2 ) 5 , Si 2 Cl B , S i HC 1 , , SiH 2 

B r 2 , Si H,C 1 , , Si 2 Cl,F a frEWS* 

[0 0 9 8] *#Wicy;uv-^AjR^ft*#rai!/^ 

ftL»Sftft*i:LTttG e H, , G e D, , Ge F 
. , G e FHi , Ge F z H 2 , G e F 3 H , GeHD 
3 , G e l-h D 2 , Ge H 3 D , G e 2 H 6 , G e, D 

[0 0 9 9] *^B^^7t/gm^lg^^mi(7)pS 
^^^Bcojgflcicffll^tl^) i 3!¥«f*;B<AA'> K^t 



(9) 
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4#DB¥9 - 2 9 3 8 9 2 



[0 10 0] **WlC#*«^4S#T*#AfbL»^ 
it a $3 tLTHCHj , CD.,, C n H„„ (nttB 
ft) C 0 H* (nfaglfc) . C, H, . C. H, , CO 

[0101] SitW^tLTIJN, , NH, , ND 
3 , NO, NO z , N 2 OWm-fbtlZo 

[0 10 2] KStt^tLTHO, , CO, CO 
2 . NO, NO* , N 2 O. CH 3 CH 2 OH, CH, 

[0103] *7c, Mfaat^/c^cpiiciiA 
an*4&M«hLTttra«B**si i i iMavai i i 

[o i o 4] m i i i mm^mxmcDthm^mtLTm 

AffltLTH Bz H 6 , B 4 H,o, B 5 H s , B s H 

B 6 H l( u B 6 H, 2 . B 6 H„*0)7K*ffc*^y, 
B F 3 , BCh, «<BAny>fc*t>y*«r*tfJ5c 
<fc**T**>. ZKPKftMCA 1C1 3 , GaCh, In 
c 1 3 , t i c 1 3 »i:B 2 20 

H, , B F 3 

[0105] mvmm^mxmcothm^m^Lxmmz 

3. P, H 4 «CD«Xm P Hj I * PFi , P F 
5 > PCI,, PC Is , PB r 3 , PBr 5 , PI, 

s F, , AsClj AsBr 3 , A s F 5 , S bH 3 , 
SbF 3 , SbF 5 , S b C 1 3 , SbCU, BiH 
3. BiCI,, BiBr 3 ?W§:^^. 
*#tCPH 3 % PFj^lLT^S. 30 
[0 10 6] SfcM8H*A^tL/»«5ft^ft*H 2 , H 
e, Ne, Ar, Xe, K r ^(D^fXTiS^^SRbTit 

[0107] «F(c««afts^tt^aa¥*<t^a-s 

i C : H*©3fc«iR<B^&l>;6v\'> K^-v ^"7*Oj£^S 
*«a"rs«-&tt*ai^AT2-'l 0 0<glCj^¥4;tfX2: 

[0 10 8] (a9i«ffi) *^Hj(c^T, 39§»ffil 0 
7ia^£i§^T£, JtAltKOiiT^ttfef:, * 40 

it4<S*SftS. »SL<li 5 5 0 nmJ^J:(7)ilEI 

Ktsftaaa***, 8o%j^±, ioff$b<n 8 5 

tt, 5x 1 0- a QcmJ£Tb\ <fcD»*L<tt, 1X10 

te, I n 2 O, , S n 0 2 , I T o ( I n 2 O* + S n 

0 2 ) , Z n O, CdO, Cd, SnO^ T i O z , 50 



T a j Or, , B i 2 Or, , MoOj . N a > W0 3 3?<7) 

»«tt»ft4fc*«^ttcn&tffl^Lfct,(D}j«»acfli 

[0109] W**«ra<tS-B-«7C* ( K-A> h) t 
LTte, «ABi^«Si o 7A<ZnO<0«^|;ll A 
U In, B, Ga, Si. F^\ I n 2 0 3 CD 
^I^tCta, Sn, F, Te, Ti, Sb, Pbl^ S 
nO, <&«^JCtt, F, S b, P, A s , In, T 
1> Te, W, CI, Br, I »*«»afcffll>&ftft. 

[oi io] amai o 7 cos® orat^a 

ffi«H»*»^fc3tjS«**^<7)*B) fa, ¥10Tfeo 
[0111] a^««l 0 70»UtJfttLT 

ta, EBit, xA'^it^^siifs, §ic 

[0112] (iiti) ^miz^x. ftiiii 0 
tZi&mizmcTmwnm 1 0 7 ±od— BB^ic^j&^ru 

^£T£o fWilKt' ft, ffi % ZJU^-^ 

2±m<Dikm. ^fcfax^>ux^o^^, **wa»* 

[0 113] £^c, ^ie«*SB<^±#:60ffia(?!)*T, 

#*L<iai o^stf. «atcja5%etTd*a*u^o 
[0114] mmms^A^-x^^jc^a, v 

x**flit^ MMtlTIt a*&, 

[0 115] fc*5, **M<7)3tjBa*a^*fflViT, w 

*^*fi9j»*i^aafc3Rj(c»«L. ii^iicmi 
oiiciBMT^c^*^^. ^^c, *a«o%je*Aa 

[0 116] 

*&m<Dyt&ni3m?&ttw\zvtw?z&» *a9»ac 
[0117] 1 » 



(10) 



»W S P"9 - 2 9 3 8 9 2 



17 

[0 118] «*0)fM«>efir -ofzo 

[0119] &mi£mmw(D&t}^tz7s77zftmmk 
Ltz'ik. ^^>^7xjESsaa^fTi/^is^f±±^fcmi 

- 1 StC^fJPS 0 . 15mm. 5 0 X 5 0mm 2 <DS 

&§Lmmw2nT^z>7yffim (^e;u±hf : HNO 

3 : H z 0= 1 : 3 : 1 5) frbtiLZmZm^TJLyT- 

ytfrnrnz'tf-otz. 

[0120] m&m*ft'Dfzmwi<D-&\zmmm\z9kL 
(+y>zf)i>mi - i) , ^nmcDmmtxrty?*) 

[0121] Sf, glStC^fDCV^^ hn>X/^7 
*'J >^i^tiTA 1 3ftEWJB£*fiRLfc. El 5 O 
t-^— 5 0 3 fC^O&fflSSn/iSUS 4 3 0 BAS 
5 0 2 ^S^-fch »*£«#>^ r *««ttSnfc»*P* 
S«t«^5 0 1 ^I^MLAco JE^dU xiO' s To 
r r \Zt£r>tz}iZ.?>~zn)l7 5 1 4 £B8t1\ 7X7D- 
ZI> ho-7-5 1 6$:ilLTA r^/X^5 0 s c c 
mSAL/» E^^7mTo r r o \Z n 9 

>AA;U:/5 1 3T«fiSlfc. hn-T £OH3-f ;HC6a> 
£>- 3 8 0 VODCi^^A 1 9—?y V 5 0 4 fCEPJJO 
U A r y^Xv££jgbfCo 

[0122] * — 0 7 ^^TAt" 

>U^ffi^E±tCgJ?0. 0 5 um<7)A 1 ^TfcR&t/f £ 

it, A 1 R»Ji©fPH«r»iLfc. 

[0 12 3] *JCK»JItra«a)»fi)E*ft-CZnO»l« 
HSJKfifcLfc:. *t£ff^tCA r #A£4 0 s c c m^ A 
U 2 0 Ot:, Eft5mTo r r £ U A A* 

^^«S5 1 0^^- 5 0 0 VcDDCm^^rZ nO^- 
^7 h 5 0 8 iCfflinU A r y^X^^^Sb^Co 

[0 12 4] bis*y?-5 1 1 Sr|HJW\ jgfcf 

»*ffi±KJlJS 1 . O/im0ZnO»iI»fiEUct 

[0125] mwmmm*frj&^tz&m-cmm<D-mz 

[0 12 6] nO»|»JI±K:n i B, p/I£ 

S i fl*£££>nJBKtf u c - S i p JBteR F P 

CVDJ£T*J*U a-SiA^asiiHRFPCV 
DffiStfMWPCVDffiTMLt. fEH^JKfcL J^T 

[0 12 7] ±TO*iil*&lX«t«l**l 0* tt T 

or r^CS5^|^L/; 0 «7W'-6 9 OCSfi^ 
t7KLo-KP7^l6 0 1l;Anfc. d-Fd-^ 
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#>:/Tl 0- 3 To r r *0)Ka?flE*T*SS5l* L, * 
-^W>7'(:ai9#ATl 0- 6 To r r&^T^ 

?i^Lfeo y- hA;uy 6 o 6 zmv. s«*;u^'-6 
9 o $ n mmtf&m'M 6 o 2 \zmmLtz, 

[0 12 8] bW76 0 6 SrBJi;*. SttftftAl 
10 7X7D-3>hD7-6 3 6-6 3 9, Xh>^W 

^630-634, e 4 1 -6 4 4TnmmmmmcDm 
1 - lmiz^TmmxxzmmizmsLtzo rf#a 

2 0^\RFlg6 2 2*&S1- lSl^t 
RFi^^SAUc. Bfa©«H*B#B!lfliaiLTfBl- 1 

r r^O*SS*T»StLfc. *«m»fflt-^-6 1 
0 £±lZ±tfy- h^)U7 6 0 7 £BBW\ Sffi*^— 
£MW- i SftURF- i «5it^ 6 0 3 \Z&W)Lfz 0 f 
20 - h/\*JU:/6 0 7 *B§t;fc. SSJbDl^fflt:-^-6 1 1 

RF - i l$:i6IIL/feo RF-i»fcL Jf|{R£ 

6 i 8KMW- i ^ciirf- i mmmmxxm&®ffi 

<# A0«S« 6 4 9, Xhy 7rt)V7 6 5 0-6 5 5, 
661—6 6 5, 7X70-j>hD-7-6 5 6 — 6 

6 o) ^bRF- i mmnmomi - lic^t^^j 
rf- i mmmmvmi - latiz^-m 

30 6 2 8 (Cl^FgI^(7)R Fl»6^S(DRFi^^ 

AU RF^XVCVDSCJ: 0 RF- i Jf£Jgl - 

«*&*#itU *8llfi6*-#»f3p>^Tl 0* 6 T 
o r r^^fi^L^Co f^JPtklg&Sjg^MW- i JltDift 
mizmisfzmi - l»t*T*«fc»JtL««pL&. M 
W- i ■©JWUfciBLfclB 1 - 1 StC^TS^tfAtM 

40 «l#Lfc 0 ^HSOMWt»J&^S 1 - 1 SICStMW 

miizmn^e i s^Aifc. i^p?tc^F0^(DRFm 

IJ&^/H7XtS6 2 8^m 1 - lSiC^-TAW7A 
m^7^a§ALfCo 6 2 7 £M***«±£*58 

fl^jDS^XvCVDSTMW- 

fc„ few- i if <7}ift*gtci@Lfc3i i - i ^(c^-r 

B»*fXftMW- iifcttRF- i ®iftfflffl^A«*&IS 
iffi^b*ttia^6 1 8^\«f.&LHff^<^®®c^MW- if^ 

A^i«g^^±Lfeo m«^6 1 8r>q^, 
50 >7°T1 O-'To r r*fc»«bfc. fffifSR F — i M<D 



(II) 
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mmtmmzLx. mw- i i±i:rf- s m&mi - 
lmizKt&ttTmmLtc. rf- \ monm&b i o 

"To r r^fC^SSrt^fl^Lfco S«fln«&« fc-* 
-6 11 S:S«^e«f L, y— hA'J^6 0 8 SBBttT 

6 9 0 £ p g//i«5iMm 6 0 4 iC^Sft^it 
3* y-h/^6 0 8 4Hi;, SfilP}»fflt-^-6 
1 2TKS«£»»;*ii-T. »«faKS:SBl - l*»c^ 

(X 7 0 — 6 7 4 . 6 8 1 -6 

84. 7X7P-3>hD-7-6 7 6-6 7 9) 10 

vmmmmmXTs&mmme 1 9i:«*Lt. ^0^00 

SE^tf >:/Tlffg^rtcDjt£j££^ 1 - 1 SK^-f^SS 
JglCte^fJUcf^gpL/to RF8AfflAy^6 2 1l:RF 
2 3A^S1 - 1 SlIC^-fm^agAU RF7° 

7 (HF : HNOi : H a O = 1 : 3 

Uffi&m&mm A] 5 0nm SSIgRT 



[0 12 9] &\Z. #X<0SftA«rlfc#. H 2 # 

cfctf;tf7J2*rt£ 1X1 0 4 Tor r STl^fgL, 
S**7>D-KJ[6 0 5lC»iLft < Sl££+#ft£p 

co 1 3 o] &\z. pm±iz, mmmmtLx, mi - 
*LT&izmwmm±izffiB<DKfim^fc-?7>? & 

»*. JB 1 - 1 aiCSt i 5 l: C r / A g/C r 
*:<, £l±TB 1 ©«J5E$tt5Jtfit Off 8S» 

[0131] 

mi] 



1 5) j8^ifc3 0 g>fH 



n32© 



RF - i 1 



MW- i © 



RF - ii 



ZnO 1 p. m 0 0t 

S i H 4 Isccm H, 45Sccm 
PH3 (U2-Cl%^m) 0. 5sccm 
Kt) 1. 2 T o r r RFS^J 2W 

330t 20nm 
Si 2 He 4 s c c m Ha 90SCCIJ1 
E.?) 0. 5Torr RFf^j 1. 7W 
SfSSffi 3O0t I 0 n m 

SiH 4 40sccm GeH* 40sccm 
H, 1 5 0 s c c m 

EE?) 8mTorr 2 0 0W 

R F/<-f T *^:*J 7 0 0 W 

3 8 0t m% 70nm 
S i»H, 4 s c c m Hi 90sccm 



RTi 0. 5Torr RFi^J 1. 7W 
300t 20nm 

H, 8 0 s c c m 
BE^J 2 . 0 T o r r 
lligl 2O0t 
PS® S i H 4 (H,*&ift 1 0 26) 

H» 3 5 s c c m 

B F, (H.^f? 1 0 %) 0. 25sccm H , 35scc 
B F 8 (H 3 ^f{2 %) 2 s c c m 

2Torr RF^^] 3 OW SfieSJK 2 0 0 1C 

UI^S Cr ( 1 0 0 nm) /A g ( 1 u m ) / C r (lOOnm) 



R FS^J 3 0 W 



2 5 s c c m 



[oi3 2] <jt««i-i> sus«<3ojfiasfT5i« 



50 



- l) ftfWLfc. 

[0 13 3] <it$g^Jl-2) SUS«<B«JI£fT3IR 



02) 



- 2 9 3 8 9 2 



21 

(*ttl -2) £f£S!Lfco 

[0 13 4] <tb$£#Jl-3> SUS*<D«BJBfcfr'5JR 

jtsma*^ («jti-3> «fMBL&. 
[0135] uttM i &mmm i - 1 , jt«« i - 

2, Jtttfcl 1 - 3-T*ffiffla*Tfr^fc*« (^>y;U 

* l - l ) , (^>y;utk l - l ) , (V>zffrtk l - 

2) , (it>^;nti - 3) ic-^^th fn^ntf 

^liSl (SEM) lC.fcS«ffi»tt«R£fTttofc. 

[0136] -t<0l»*«r» 1 - 2 3f . 

[0 13 7] (it>y;i/*l - 1 ) TteSffifC— 5£;£fp] 
a)jttttlHldbd<|g«)&n&feo<7), W>zffrtt l - 

i) , c-tf>y;nt i - 2) TUiEiiiiff^fitst 

[3dl«:&<, (it>y;H:t 1 - 3) TttSffi^»**GnO 
[0138] Sfc, *SS0iJ 1 fttf Jt«M 1-1. JttfcW 

(■tf>y;mi-2), (U->y;Wk i -4) , (+h> 
y;uJti-5) % (-*)■> 7 frit i - 6) ico^Ttt, ^ 

n^nzno»MSS:M^. mttn&mTLtz 
ttytytmm (hitachi ttm u 4 o o o ) 
T^n^n<Dv>7friz~Di*T±Kmm (jEKttmt.it; 

[0139] 1 - 3 »KST. it 

>^;u* l - 2 i:^UT3BMSfttv^. 

[0 14 0] (It 1 - 2) Ttelgl - 3 

3 icanttM&jMt-rs zno oiiMas^# < , 
£E#sp/at*Ett*, #ic«ftTv>*<z>*c*tu (it 
>y;uit i-4) , w>zffrtic\ -5) T^*s B s B feg 

'*</hS<ffi«K»**t«<, (1t>:/;Wt 1 - 6) lC*3 

tU*OfCa 

[0141] tWJ 1 fttf tt«« 1 - 1 . it&&\ 1 - 
2, ^jl-3TMLfc7t@l*i^ 

i ) a # mtt i - i ) . emit 1-2) , (*tt i - 

3) CO^T«, ^-n-^nSB^OfPHb, ±T(£>7tS 
a^*^ {coiiTjgtc 2 5«:Jt3it:/-teJWc$H*&tt, 
RgpfiT- l. 0 V<DiS!A-f 7^«ffiS*>H-fctt!BT->^ 
>hB^Klf;, '>t>M2toS¥l&3. Ox 

1 0 4 Qcm 2 <hU *£S0£8B^fc. lElCgg^T, 
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**SGft. ft&Mb, *»MSflEflSyW7X (HHRB) # 

[0 14 2] Offi^ttfiUftK^Ttt. t^J*$nfc*jB 
• aS^Kfc^ttfc: 1 mmPplPST 1 0#^OGD^9ft£ 

ow\ i o oficDS-rg^otj-^o tDA>8if- y 

[0 14 3] OfflJWft«g«&*<Bj»5gtt, ffHLt* 
AM- 1.5(10 OmW/crn 2 ) JtflH 
10 ItfTfclSg IT, v- ltttte«jrr*£iKJ:0#& 

[0 14 4] 0^£*b£>8!J>£te, ^«)«!J«85tma»Sft^ 

sicossfttciaBu am-1. sye^s o ommmm 

m<D, AMI. 5 3tflB»TT(D3t«^«2ji¥(DiB;T¥ 
[0 14 5] OiSSISM;H77 (HHRB) #>fb 

20 tAif^g8ot:, mms o%<Dmmzmshyt^ 

t^fllf/WTX^O. 8 VftjjtjpL 1 0 0P$fW« 
rm (HHRB^tK««<03tt*aE«J»*/«!J«B3t«* 

[0146] o«s*it-f ^;u^b(75»j^^, ^#>ffli$ 
or^-ew 3 o»ra«^v 3# 

7 0»Ppl^^TfflJS8 5t, Ig8 5%^7?M-T> Z CD 
30 1M d7;U*2 0lsI»t)5IL*:«<O, AMI. 5 3t8g»T 

coi47] z.n%(Di&mzm 1 -4^^-1-0 »<t« 

[0 14 8] f'J^CD^^:. - 1) tC^bT 

itl-1) , (*Jtl-2) tt#«0fttf «»ttfc;&<,* 

-Xffila^Jt^JCcfc^ FF©fiT#SlT*§. (^ 

40 1-1) tc^Lx c^iti-3) ai«5ie«««sa 
fzo tmytnmmjimiz-D^Tfc. m&L&wounafflj: 

d<h(Cj;^FF6Dig;T43<i:^Vo c a>fiTrt*HCBT» 

[0149] 
[*2] 



[0150] 
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ifVT^Na 






if > i - i 






if y y ^it l - l 




stm 


^y-fjv&l -2 


mi 




^yy^i/Jt 1 -3 


mi 





[S3] 



#1 -3S 



if XvOuNa 








^y^m -2 


1. 0 


1. 0 


1. 0 


if ^ ^^j± 1 - 4 


0.8 7 


0. 98 


0. 7 2 


•tf^T^Wt 1 -5 


0.8 9 


0. 98 


0. 7 2 


if vy^it 1 -6 


0.9 3 


0. 7 5 


0. 9 3 



311 -4; 





>F3*> 


S5^t£ 




3t 


HHRB 




mm 
i - i 


1. 0 


1. 0 


1. 0 


1. 0 


1. 0 


1. 0 


1 - 1 


0.8 7 


0. 84 


0. 9 1 


0. 9 2 


0.8 8 


0. 8 7 


*Jt 
1 -2 


0.8 1 


0.8 1 


0. 8 9 


0. 8 9 


0. 9 0 


0. 9 0 


1-3 


0. 9 1 


0. 9 1 


0. 8 3 


0. 8 1 


0.8 3 


0. 8 5 



[0151] &>±<oj:v\z*&m<Dyt&*i3* : ?- mm 

l - l ) tt. g^ro^igm^sSH^ (*Jt 1 - 1 ) , (Us 
Jtl-2), (*Jti -3) «kDt>«ttfc#te 

[0152] «*J60)J 2 » 

(Ra (X) . Ra (Y) iSitfR a (X) /Ra 
(Y) CD&iHi) SUS««?M31^fe<i:LTJE3SfiaS« 

fr-3fc^2 - 1 SIC?r;-fP$ 0 . 2 0 mm, 5 0 x 5 0 40 
mm 3 (TiS) ±(CH1C0^BX (fcfc'L-Sffl^ 

[0 15 3] i-f. »«©f^jH^6ff-3fc. 

[0 15 4] »IBffiJffflao»toofc^5r&fB2- 1 

XJEMCDWS. SElC^W^cDm2 - 1 Slz^-rj;e>/<£« 
«fiff«. fcb< ««5MBF»«:ffofc. 12-1 

[0 15 5] H05(C^'r7.yt^^'J>^^S&fflUT 
3M£S®<9X^>^MS£'fTo/5:. £1*0 5 CO t-** 50 



' 5 0 3 tCdOS«5 0 2 «r!B**-&S«aflE3jJRT~ 
2 0 0'C&tt«J:5fc:ftt£l,ft:. &£»ftD£>&*19ft 
5 0 1 SrK^SfML. JE^jrtU x l o-'To r r \z1S.-o 
tct^*>T°rt)V-J 5 1 4 £BBtt. n-3 > h d- 

7—5 1 6£J8£bTA r#X£5 0 s c cm#AL, 
KM6mTo r r fC&£ck5 ten >?i>5> >XAil/^ 
5 13TiSii5Lfco S^zl 5 0 6 fr*> 1 0 0 ~ 6 

0 owotr Fntizmmzwmis. Ar^xv^jg 

Lfc. 5~10»r B lArX7Xv$IilU:t, 
[0 15 6] Clti6©«ia*ff-3fcSS(c^^Ttt-B5 

«tc*2 - 1 3HC*r*fl=T¥i»#Ji©^fi£*ff -^fc. 

[0 15 7] -?-<D8L S«ttCVD^gfC«fc0^2- 1 
*fc*t*ttTp i nS¥i*i, I n,0,iS91*fi. 
ftf^ffi£JBJ*L3fcjg!1Bj>JJ!t ; f <H-2) . 

[0 15 8] 

[14] 



(14) 

25 26 

m 2 - i m 

• wmm l 

II^S R F X'* v 9 > <f h x / 5^7 

R F 1 0 0 W~~ 600W 5-80 g|HJ 

SSjS® RT- 2 0 0t 
n S i H 4 lsccm H, 45sccm 

PH, (H 2 T 1 0. 5 s c c m 

BE^3 1 . 2 T o r r R F S^J 2 W 
3 3 0"C f ^20nin 
RF-iU S i ? H, 4sccm H 2 9 0 s c c m 

BE^I 0. 5Torr RF^^l. 7W 

&«i§&3 OOt f ^ 1 Onm 
MW- iJB S i H 4 40sccm G e H 4 40sccm 

H, ISOsccm 

&J1 8mTorr MWf^l 2 0 0 W 
RF^M7 *^;*J 7 0 0W 
Sfil 3 8 0t 70nm 
RF - iH S iiH, 4sccm H, 90sccm 

R FS^J 1 . 7 W 
PP£ 2 0 n m 



»W¥9 - 2 9 3 8 9 2 



5 T o r r 
3 0 Or 



ff*J 0 

H* 8 0 s c c m 
2 



Sill 



R Fl^J 3 0 W 



2 5 s c c m 



0 T o r r 
2 0 OX 
S i H 4 (H^f? 1 0 %) 
H« 3 5 s c c m 
B F. (H^R2«) 2 s c c m 
ff;*J 2Torr RFt^] 30W 
1 n,Oa Sffittlfji 7 0 n m 

Cr < 1 0 0 n m) /A * ( 1 *n) /C r ( 1 0 0 n m) 



Sf£l2 0 0°C 



[0159] mmmi tmrnizmmmm^ff-D/trnwi 

(TENCORtt7;i/777f7^) Srffl^T, 

a (x) ^ct^*«cflfl«csiatt^[&i<©aaRa cy> 

[0160] R a (X) H5-3 5 0 nm, 

Ra (Y) H8-6 5Onm0ilT*oL 40 

[oi6i] ytj&mt)mi L \z-D^T\z. &&&(ommz 
o^tfn^nML, m\z2 sm^<DD-zr^)i\z^ 
mem. *gos»^ «»css»ttK», issiissjg^ 

7 (HHRB) 5&fb, &tffiBJS«fcaftKlft« 
fro*:. 

[0162] $f *B!5fffflO«*«H8 - alcst. 
[0163] H*. R a (X) =30 nm. R a (Y) 
= 50nrru Ra (X) /Ra (Y) =0. 6<DmT& 

^oTO^If ICOt^TteA* 50 



[0164] C(D^9k^K). Ra (X) =15-300 
nm, i^Ra (Y) =20 — 6 0 0 nrru ^oRa 
(X) /Ra (Y) ^0. 8T^^M$ffl^mi: 

tCR a (X) = 25 — 1 5 0 nm* ^OR a (Y) = 6 
0 — 3 0 0 //m, dORa (X) /R a (Y) ^0. 8 

[0 16 5] R a (X) >3 0 0 nrnT$>£S 

IS* *&ttRa (X) >6 0 0 nmTS5lfi, $ b \Z 
£fcteRa (Y) >2 0nm^Ra (X) /Ra 

(Y) >0. 8T»a**ftffl^fc3tfi«A*^-ctt. 

[0166] 3 0 0 nmSR a (X) 0 n 

m>R a (Y) T$>£ffi1§. i 5 nm>R a 

(X) ^6 0 0 nm^Ra (Y) TSSSffiSffltifc 



(15) 



27 



[0 16 7] friz. K«KjSaiSSA<7^ (HHRB) 
SrlU 8 - b (C^To 

[0168] Ra (X) = 30nm, Ra (Y) 

= 50nm. Ra (X) /Ra (Y) =0. 6 

[0169] 0, Ra (X) =15-300 

nm, *ORa (Y) = 2 0~6 0 0 nm, ^Ra 
(X) /Ra (Y) SO. 8T*&Z>g:fc&m^fzm&\Z 

ICR a (X) = 25—1 5 0 nm, ^OR a (Y) =6 
0-3 0 0 nm, ri^Ra (X) /R a (Y) SO. 8 

[0 17 0] R a (X) >3 0 0 nmT*£X 

££teRa (X) >6 0 0 nmW^)iC ££fc 
^fcttR a (Y) > 2 0 nm^OR a (X) /R a 

(Y) >0. 8T**«Sfeffllifc3tg«»»^H, 
W^{£I¥«^;&mJ£ (v«) ©fiTtcisai^tta) 

[0 17 1] it, 300 nm^R a (X) 2 0 n 
m>Ra (Y) T»*S«. 1 5nm>Ra 

(X) ^6 0 0 nm^R a (Y) T'fe^SS^l^c 

[0 17 2] ^±<B«k5K*SEBJi(0, Ra (X) =15* 



**Bfl¥9 - 2 9 3 8 9 2 



28 



*- 3 0 0 nm, <ORa (Y) = 20-6 0 On m. ^ 
OR a (X) /Ra (Y) SO. 8 T*ft««IHCift* 

[0173] «£ffl»0! 3 » 

(sa&/RKi*jBA i s i&tfamMMzno&rr 

>y«aS:fTofcS2- IRKST/PSO. 15 mm, 
10 5 0 X 5 0mm 2 <D&& (^FH^) ±IC0 1 (D«J5SS* 

[0 17 4] ^SgfliJ 2 £ Rttt fC, StSCDf^Sitt?&p B 1JEJfi 
WS, t>KfiffflI^}Tofc. fog, S3-1S 

[0 17 5] Xu/^>^i!ia*fTofcS*C!)— 8B«ffffi 

20 jincau ^cDfB(DSffi{co^iTtt*^j i tmmzrn 

3 - 1 ^(C^i-^frTA 1 S i E»»<D#fiK*fTofc. 
[0 17 6] Htt«ltm«l»C, 13-lil: 

flfiflifcSU ^cDM(£>S4&teC VDgICJ:i9i3 - 1 
«l:*rft#Tp i nS¥WttJI. In 2 0 3 ilBjm 

[0 17 7] 
[*5] 



30 



(16) 

29 30 
SB 3 - 1 ^ 

&mwm mi® h mm± tz ?wm £ * & ix *$f&> 

RFl 00W-6 0 0W 5~80^fB] 

RT- 2 0 0'C 
A 1 S i 1 0 0 n m SiigfR T 
Z n O 1 ^ m 3 0 0 °C 



WW¥9 - 2 9 3 8 9 2 



mmmmm 



S i H , lsccm H . 



r f - i m 



MW- i H 



RF-ig 



PHg 

1 

S i 2 H 
EE* 0 

S i H 4 

a* 



5 0 s c c m 
<H 2 T 1 96*&i§fO 0 . 5 s c c m 

2 T o r r R F^^J 2 W 

3 3 0t J?£ 2 0 n m 



4 s c c m H 
5 T o r r R F^^j 1 
300t Jp £ lOnm 



9 0s c c m 
7 W 



4 5 0 s c c m 
2 0 0 s c c m 
8 m T o r r 



G e H 



5 0 s c c m 



7 0 n m 



MWi^J 2 0 0W 
7 0 0W 3 8 0t 



H 



S 1 2 , 

EE* 0. 



4 s c c m H . 
5 T o r r RFf^] 1 
3 0 0V 2 0 n m 



9 0 s c c m 
7 W 



8 0 s c c m 
EE* 2 . 0 T o r r 



R Fmt) 3 0 W 



S i 
B F 3 
B:* 
I n 2 



H 



2 



<H 2 ^^ 1 096) 0. 2 5 sccm 
(H 2 ft${2 96) 2 s c c m 
2Torr RF^ 3 0 W 



3 5 s c c m 



2 0 0t 



7 0 n m 



Cr ( 1 0 0 nm) /A g ( 1 jtm) /C r (lOOnm) 



[0178] mmm2^mmizmmmm^n^rzmm 

W-ifUJjfavntSR a (X) &£tfX^#[H]£biCSE& 
^fS]cDm^Ra (Y) £I^fco 
[0 17 9] ^r(D^M. R a (X) tt5-3 5 0 nm, 
Ra (Y) li8-6 5 0 nm(7)®iTfeo^o 

[0180] i tmmzmwmnmmT'ftj& 

Ltz&mz-mxte, ^n^nmmmxmmzfrisK z 40 

[0 18 1] ^<D&3k. ^^©SICO^T^Ra (X) 
tfl 5 nmJW±T$>D^R a ( Y) # 2 0 n mi^±T 
*n«&$?&;*: £ (c SIT^ z. t frt>fr -dTz 0 -?5± 
KHmRZfSLR»tm\ts *5fclCRa (X) >300n 
m, i&IJRa (X) >6 0 0 nm, £ £lc£fcteR a 

(Y) >2 0nm)iORa (X) /Ra (Y) >0. 8 

rtTf&TLtZo £fz, tfcl: 3 0 0 nm^Ra (X) 

-0 2 0 0 nm>R a (Y) , Sfctt 1 5 nm>R a 50 



(X) ^6 0 0 nm^Ra (Y) TSSttll £S 

Ra (X) = 1 5-3 0 0 nm, AoRa (Y) =20 
~6 0 0 niru ^Ra (X) /Ra (Y) ^0. 8T 

eiAifWi^tl, t|i:Ra (X) =25-150n 
m, ri^Ra (Y) = 6 0 - 3 0 0 nrru ^ORa 
(X) /Ra (Y) ^0. 8 ±M#J>£/Sl 

[0 18 2] )t@l^ifi:^^TIl 

ttfcft. *fS«3«r«^ 3E£«*ttK|ft. f§iSii5*i£i£ 
(HHRB) £Mfc, Xtf»fi«#4t<B*tt*£ 

[0 18 3] ST^gOI¥«cD-j:S^^|Ij9 - a IC^Tc 
[0 1 8 4] H«K *#fc#S9*<»S*ifcRa (X) 
= 30niru Ra (Y) = 5 0 n m, Ra (X) /Ra 
(Y) =0. 6<&*^£S2p£LTO£U S*B9*<cfc 



31 

[0 18 5] C<D»*ctO, Ra (X) =15-300 
n nru «ORa (Y) = 2 0-6 0 0 nm, ^ORa 
(X) /Ra (Y) SO. 8Tj.§SS^^fcS6l: 

a (X) =2 5- 1 5 0 nm, ^ORa (Y) = 60- 
3 0 0 nm. jJORa (X) /Ra (Y) SO. 8T* 

[0 18 6] R a (X) > 3 0 0 nmT&£S 

ffi, SfclJRa (X) >6 0 0 nmTWM, $bfC 
SfcttRa (Y) >2 0nmdORa (X) /R a 

(Y) >0. 8T*S*«£fflV>fcftjg«rt^Tte, 
X«0*#aiHlia36*JRHi&S > hJ£in£){fi;T(CJ; 

[0187] 3 0 0 hm^R a (X) fr-D 2 0 n 

m>Ra (Y) Tft*S«, Sfclil5nm>Ra 

(X) «O6 0 0 nm^Ra (Y) T*£>SlgSffllofc 
TtSm^^^FTti. ttjWia*KH<!:& 0 0 **<£T L 

[0 18 8] friz* S5»KS«i8/W7^ (HHRB) 

[0 18 9] Ht>. fi#ftWA>tt**#StUfcRa (X) 
= 30nm, Ra (Y) = 50nm, Ra (X) /Ra 

(y) =0. ecDmj-^mmtLxotv, »^tt*«<j: 

[0190] ?K Ra (X) =15-300 

nrru dORa (Y) = 2 0-6 0 0 nm, d^Ra 

(X) /Ra (Y) SO. 8T&*X«*/fH>fc3tefi* 
*«^«C*tiTttA»<C»^tt3&«»6nfct)<3[)0!), Ra 

(X) >3 0 0 nmT*^)Sfi, *fc«R a (X) >6 
OOnmTMIS, $€>tCi&ttRa (Y) >2 0n 
mdORa (X) /Ra (Y) >0. 8T^^M^ffl 

n&jtBmaa^-ctt, H^\tti¥ffip^^mm (v,> © * 



(17) 4$B8 5 P9 - 2 9 3 8 9 2 

32 

[0191] 3 0 0 nm^R a (X) 4o20n 

m>Ra (Y) T**»«, ift«15nm>Ra 
(X) AO6 0 0 nm^Ra (Y) Tft-5*«6ffllrsfc 

»J -XKStOJt*t J: 0 *^»«a*# < Lfc. 
[0 19 2] «±<B<fc3U:*«W(0, Ra (X) =15 

- 3 0 0 nrru *ORa (Y) = 2 0-6 0 0 nm, 
-DRa (X) /Ra (Y) SO. 8 T&3$M*[H3d}£W 

[0193] «HS£0iJ 4 » 

^«iaSfft?fc»4- l«Jc^i-i»$0. 13mm, 5 
Ox 5 0mm 2 cog^g 11:0 1 <Bj»J5Jc£Wr 

[0194] ?$mE:Mmm(Dj&t}-DtiX77\zm4 - 1 
20 mz^-?&z>tem®. • Mifejassffofc. Jg4 

[0 19 5] 7--;K:^^TOTi7K^7z-j^i 
4- lSfC^T^#£T^Jg£:±#£i*\ -eCD^J&L 
[0 19 6] 7— -;Haafttrofc»«C!>— WJff-gBffl 

- 1 »csr*fr-cA 1 t i KMmcDMf&zn-Dfz. 

JO 1 9 7] ^©1, **«|3tm»f:, J64- 

ffiffitcSiU -tcoftfi<D5«HCVDS««c«j:0S4- 1 
Sl:it*tttp i n I n 2 O, mwm 

[0 19 8] 
[3E6] 



(18) 

33 

s u s mm &i&mm/itmi&tb/®& 
r ^ - 71/ e o o t: 

AITi 5 0 n m SSMI RT 
ZnO 1 // m gfezBg 3 0 0 *C 



¥9-293892 



34 



n SJ@ 



S i H . 1 s c c m H 



P H, 



(H 2 r 1 96ft* 



r f - i m 



MW - i Jg 



1 . 

S i 2 H 6 
Ezfi 0. 

S i Hi 



2 T o r r 

3 3 0t 



2 5 0 s c c m 

) 0 . 5 s c c m 

R FMti 1 . 5 W 

m £ 1 0 n m 



4 s c c m 
5 T o r r R F^;ft 2 
300t lOnm 



9 0 s c c m 
0 W 



H 



2 



45sccm GeH 4 45sccm 
2 5 0 s c c m 
EE^3 8mTorr MW^^J 2 5 0W 
RF^MTX^ 7 0 0W 3 8 0t 

7 0 n ra 



R F - 



H 



S i 2 
BE^J 0 

H 2 lOOsccm 
ETJ 2 . 0 T o r r 

2 o or 



4sccm H 2 90sccm 
5 T o r r R F Mti 1 . 7 W 
3 0 Ot: @£ 2 0 nm 



R Ff^ 3 0 W 



S i H 4 (H 2 ^109i) 0. 25sccm H 2 3 5 sccm 



B F; 



(H 2 2 96) 2 s c c m 

2 T o r r R F^^J 3 0 W 
M 2 0 01 
In 2°3 fcfo&nmm 70nm 

Cr ( 1 0 0 nm) /A g (l|im) /Cr (lOOnm) 



[0199] *»«3 tra«ic«ffi«ia*TtTo&»« 

R a (Y) Zm^tZo 

[0 2 0 0] R a (X) «5-3 5 0 nm, 

Ra (Y) tt8-6 5 0 nm©KlT^fc. £<£>g1S 
<^)*^6IIJfi«3Tffinfc3B*(0»e>nfcR a (X) = 

1 5-3 0 0 nm, *ORa ( Y) =2 0-6 0 0 n 
rn, iORa (X) /Ra (Y) ^0. 8£)fSai*MC$> 40 

[0 2 0 1 ] ±$Z<Dmm (0. 2^tf>y^d^3 0 m 

m) \z3bzmmiz^^T\zmmm3 tmmzmwmmm 

J^fco 5W$^S$t'7f d^5. OumTSSfeO 
[0 2 0 2 ] -t<7)*S** iSW*Stftt»5W*tt, b" 

•y^d^o. 5-20 um<Dmmz$>z>m\z±}xMm. 



[0 2 0 3] *Jfi«3 tRI«^3tte«**^tc^^T 
te, fcr^drt*0. 2 — 3 0 //mO^I(DSfil:oUT 

a. ^bssh^ mizmmtem,!®. Mmmmmw 

(HHRB) 9Sit. fttf»fiK#ft<0#Kgft*frtr> 
[0 2 0 4] S"T*a0^ffl»lf«e**M54-3SJc: 
[0 2 0 5] 9. KyfdWO. 5 - 2 0 m 

•y^d^O. 5 /im«tO/h*l^ttBB»«EE (VJ *3 
«fctfFF*<*'>U »»tUT#«D*««TU&. *fc 

[0 2 0 6 ]*C, M»Sl;W77 (HHRB) 



(19) 



:t5 

[0 2 0 7] CCSSit). fcf-y?d**0. 5~20« 

mammz&zmit&i&mmRMrt'i ihhrb) 
* s «- » as ■ a sera Kwift c t» & » & tstt at 

Ctt&ttft&BUttttEE (V.) *S«fctfFFa<flSTU f * 



ft-GfI-T-9 - 2 9 3 8 9 2 
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[0 2 0 8] 
[*7] 



54 -2i 





0.2 


0.4 


0.5 


0.9 


ao 


10 


20 


21 


25 


30 




0.87 


0.90 


0.98 


0.99 


1.0 


1.01 


0.98 


0.96 


0.95 


0.96 




0.95 


0.94 


0.98 


0.98 


1.0 


0.97 


0.98 


0.89 


0.86 


0.81 



(u m) 


0.2 


0.4 


0.5 


0.9 


5.0 


10 


20 


21 


25 


30 




0.85 


0.89 


0.98 


1.01 


1.0 


0.99 


0.98 


0.85 


0.82 


0.80 



t" v * d 

(fi m) 


0.2 


0.4 


0.5 


0.9 


5.0 


10 


20 


21 


25 


30 


HHRBR8 


a92 


0.94 


0.99 


1.01 


IX) 


1.0 


0.99 


0.86 


0.85 


0.85 




0.94 


0.94 


0.98 


0.99 


IX) 


0.98 


0.99 


0.88 


0.86 


0.84 



[0 2 0 9] £X±<D£?\Z*mJW. R a (X) =15 
-3 0 0 nm, #>ORa (Y) =2 0-6 0 0 nm, 
ORa (X) /Ra (Y) ^0. 8, doO. 5 um^ 
t^5f d^2 0 /zmt*S8ttIHli!!i*|ft5ifi*f ^ 
fc3tS«**^tt«nfc1#ttSfl-rs d fc. 

[0210] «*^J5» 

*6, BtffeU ^SCD7--;U55S$rffofc^5 - 1 Sllc 
^"f J?2 0. 1 3mm, 5 0 X 5 0mm 2 (DSS (^0 

[0 2 1 1] »«<Z>fMHA>SfTo&. 

[0212] ?^raffi3Sjas<oi»t)ofc^^y*c^5 - 1 

[0 2 13] IISg0iJ4<i:[tltSiC, §§5- 1 «K 

iOS5-lSl:St*frTp i nPl#l, 1 n, 
[0 2 14] 

[as] 



30 



40 



50 



m 5 - 1 m 

T - - JU 6 5 0t 
fcmm Cu. 5 0nra S^^g RT 

aiP)3«JB ZnO 1 u m Sfi£t3 5 0t 

[0 2 15] *tt«4 tra«tC*ffi«31STfTofc*« 

(X) , »*IHia»caiSa*lpJ(7)aSR a (Y) £W>c 

[0216] *<Ott*. R a (X) Ii4-4 0 0 nm, 
Ra (Y) tt7-7 0 0 nm©KlT*-3fc. 
<0**>&*«0!l 3"t?ffinfc«S«<^t#e>tlfcR a (X) = 
1 5-3 0 0 nm, j&ORa (Y) =2 0-6 0 0 n 
m, JiORa (X) /Ra (Y) ^0. 8 <7}fSH|*i I;: $> 
S***»^ffiLTI»ttlHCiCDfc:y?dSBI^fc. 
tt*. fcf^dttO. 2-3 0 xzmOD$SHT$)ofco 

[0 2 17] ^ ^(C^(DS«^4 3 ^b^^j4T{fn7c 

O^T-t(0*a 1 Sd^t. ^2c7)^«G3£b 
[0218] ±I2<0«8IH (lHfil8»«T^ 1 ^ 2 5 m 



(20) 



1WF9 - 2 9 3 8 9 2 



37 

sbfz. SW^CO^^S: 1 *<5. 0 umT~$bZ> fc£>£ 1 <h 

[0219] ^ro&m, i 

»Ht>©a*»e>*lfc#. l >2 0 «mT»*i§ttiS 

[0 2 2 0] *t6«4«!:|3|«ltJtie«*3B : PtO^T 
U SIC 2 Sm-3-D<D J $7-t)i>\Zfttttt'&. &%0&ffl 

mtzmm&w*. naxaatt/'w t t. <hhr 

[0 2 2 1 ] grf$S0<0ffitflHlitt&£ag5 - 3 SIC* 



10 



:i8 



[0 2 2 2] d^SiO. I ^2 0 MmWT(C*.5P# 
tt^iif/«t^g0A^#enfcfc(7)<O, 1 >2 0umT$>-5 
«^«M»18ffi (VJ *J«fctfFFj&t«4>U &m<hL 

[0 2 2 3] ^IC, StjBKfflflEiS5A-f (HHRB) 

sn^zm 5 - 4«IC^T. 
[0 2 2 4] ^©eiiO. 1 ?J«2 0 « mUTFG5§6!UC 
*4«Ptti8[ffl«fflSa»yW 7X (HHRB) ^ttt*» 

©(73, ] > 2 0 mT?***d»ctt*K»aBB»«E 
(V.) *J:^FF7&«fiTt:«l:0<l#tt*«fiTUfc. 
[0 2 2 5 ] 
[S9] 



1 

m) 


0 


0.5 


1.2 


3.0 


ao 


15 


20 


21 


23 


25 
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[0 2 2 6 ] £A±<DJ:olZ*ftW<0. R a (X) =15 
-3 0 0 nm, ^ORa (Y) =20 — 6 0 0 nm, 
ORa (X) /Ra (Y) ^0. 8. j&oO. 5 um^ 

T»ttlHlifbtSia^l^<0*2cO«ttGfldi(Dfi$*<2 0 u 
[ 0 2 2 7 ] «Hffi^J6» 

(Mjyji/t;Ko«^) mi&mstmmz. susw 

ffi >iH <h LT, 7r-JHHSfrofcfi3 10 0m, « 3 
Ocm, JP£0. 1 3mnicD§g6 - 1 ^(C^^ttS U 

fcmmmmzmmLT, B2©pinpinpina® 

[ 0 2 2 8 ] £T\ SUSy-hMggliaoo. 
1 3mm«E«L, KffiSTifiS«:ttA&». 



©»a*st©aD*fcf> <*b*) -isom 
Sri8abfc#€r® o # e>^[Hi$H$it s u s ~>- h sai 

[0 2 2 9 ] 7--;U*fTofc*«^t?ViTfi- 

Sttn— ;u ■ . n-^ritc^^ C VD8BCJ; Dig 
[0230] @ 7 - a ttn— ;u • ^— • a— ;i/f££fflv> 

mit&fcm o tti big 7 1 o £ . jsftoisia^ 701-7 

I3t. S««*«OS7 3 0 SIB*EIL ftlb(0 
r* r ]£#gf£iSI&7 1 4Tttl*LTfc9, **«3S£ttttft 

[0 2 3 1 ] ^«C7)S^7 4 0(i^n«i^SS, 
50 ii&SriBoT, SfiiSI0tliLlg^eSffi#€riS0S»C« 
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**S*lTH<. #«iiBJ&<B#XA9 

[0 2 3 2] 17-bli#M7 0 1-71 3S±A>& 
MiT, &*«*<CttJR»^©A0n 7 1 5t*jR 
□ 7 1 6t***IJ, RFli7 1 7fe^>^tiT-f^nK7 
y«J^-^-7 1 8*«»0«tt6n, gf«X(DA0O 
7 1 5lCttK£WX#«£« (^FS^) *S«ShT^ 

sn, «tt^(c»asn*:»j»iiK7 i 4 

[0 2 3 3 ] mw- i m<DmmmT~&z>mtm7 o 3 1 
7 o 7 i:ii;H7^«ffi7 2 o^s*$nT*t), man 

tBL^{c{^0ajLn-;U7 2 l £St£lcj&Ig£)3I^£ 
^•x., ^{C7K¥tcffi^^fi6(^^< Fp- ^— 7 2 2#$> 

n— 7— 7 2 4 t^£>£ 0 

[0 2 3 4] Hjf2C0SUS 4 3 0 B Ay- h£ii 

OfflLD — JU7 2 1 tC«##tt (¥^Jfil^*S3 0 c 
m) , Sffii§DtfiL^7 1 0 h U 

O^lmTo r r £*TK&^fc 6»a#X<DA0 P 7 
1 9^«=>07-aJC^-Tct'57S:*m^XS«gA$^ S* 



40 



A2l+£ 0 ^<7>|R, S^fSStCffiA^ii-^^^^^i!! 

It^Xv^iEL, »6-lgl:Sfftf|:T»3© 
P i n LTitlAM 701Tnll l 7 0 

2, 703, 7 0 4Ti II, mt^l 05Tpli^ 
10 i2(Dpi n»^tLT«ai7 0 6Tn2 

If , 707, 708, 7 0 9 Ti2i, 7 

1 OTp 2Jf£i£*fiL, ?g l cop i ng^i LTJftfS^ 
7 1 1 Tn 31, *«a7 1 2T i 31, *£M£ 7 1 3 

[0 2 3 5] IfiOitSO^tiu^T, T^T 

X, »M#X<08ftA«:ifctf>jfc. gfiMU-^L, m 

20 [0 2 3 6 ] ^JCJSjfctt^/^y *U >^f^^TS 
6 - 1 ^^^T*#T2^fll8i 2 1 3 £ 3 M<D ping 

[0 2 3 7] ^tc, IH^ir — O^fcOtCffi^y KJB 

V'fJr-i/Vy F*iS91««2 1 3 _t*capJ»J«53HF«Ci 0 
JBfifcU lllS^l, n-;H*(D*lt*^2 5 0m 
mx 1 0 0mmC0±#$iC^^Lfc o 
[0 2 3 8] J^JtTD-JU • y— . n — ;uffiSffl^ifcn 
i pn i pn i pI*ii*(OffS^Afc« 
30 [0 2 3 9] 
«10] 
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6 - 1 



s u s&m 




* * V 












a* L 






mm&m 




r - - Ji> 5 5 0 




6 5 0t 


&mm 




AlMg 80n 






ZnO 0. 75/im S 


n i m 




a - S i £ 2 0 


n m 


RF - i 


i j§ 


a - S i 


1 


0 n m 


MW - i 


i ® 


a - S i H»£ 


6 0 n m 


R F - i 


i m 


a - S i 


1 


8 n m 


p i m 




wc-Si 




1 5 n m 


n2l 




a - S i JfLS 


1 


0 n m 


RF - i 




a - s i w: ^? 


1 


0 n m 


MW- i 




a - S i f££ 


5 


0 n m 


R F — i 




a - S i ^£ 


1 


8 n m 


p 2 m 




*i c - S i J9 $ 




1 5 n m 


n 3 © 




a - S i 


1 


0 n m 


R F — i 


3 J§ 


a - S i 


9 


0 n m 


P3| 




/x c - S i J?3 




2 0 n m 






I T O JgS 7 5 


n m 






Cu7>f+ 




5 0 u m 



2fi& R T 



[0 2 4 0] ^^ij 5 trnmizmffimm^-eft-Dtzmfa 
(x) , x^^eiHiatc^ia^^i^^Ra m 

R a (X) IJ3-3 5 0 nm, Ra (Y) 5 — 
6 5 0 nmCDilC^-^fcc 

[0 2 4 1 ] ^CDSS^^^^^ffi^tJSX^infc^ma) 
mZtlfcR a (X) = 1 5-3 0 0 nm, t^R a 
(Y) =2 0-6 0 0 nm, rt^Ra (X) /R a 
(Y) ^0. 8 0laHrtiC^^5^^il^ffiLTII«[H] 
d$:i^o ^<7)^, tfy^cHiO. 2- 
3 0 //mCDg2@T$>o£o 

[0 2 4 2 ] ^ e{C^COS«^*^^>HiS^J4T^n7!t 
^<£>t#<E>n*: 0. 5^d^2 0 wm^SgBlcfc^SS 

(CO^T^(D^$ 1 ^p-<^c. ^-CDfeJ^ $2©Xvtt 
EH]£b<7)^$^2 5 /imRTTS»o^ 

[0243] ±mcomm (2 5 ami^T) (c$>^s«^ 

* 1 #5. 0 MmT$>£t)<£>£ 1 i LfcWf<OtB*fJt«! 
[0 2 4 4 ] iS»$Stft£MW$«, 1 

K&V>fc<7)7M# 1 >2 0 umT*<2>iB&tt±K* 



[0 2 4 5] ^^J5^:|W]«tC7tem^^^(co^T 

te> 1 rt*2 5 um&Tnmmvmwz-D^T^tn^nfe 

fi£U 2%\Z2 5m-3-Z><DV7-k)UZttrtfc.'&, 

zzizmmtti* munmmm/^T* (hhr 

30 [0 2 4 6 ] *-T#fit)©«J#ff«5IS**aS6-3*JC 

[0 2 4 7 ] CC0SS*i:0, 1 #2 0 umHTlC*Si 
^tCttA»«j:*a0**»6tlfct)CDO, 1 > 2 0 /imt 
**«^J4BBtt«JE (VJ *«fctfFFjW£TL,«*4: 

[0 2 4 8] ^C, SiSSiS^/H77 (HHRB) 

IS^EI 6 - 4 K^T. 
[0 2 4 9] CCO^D, 1 0 /zm£tT<3!)«ffl^ 

40 tozm&tzitmnmmmmrt'fTx (hhrb) #fbu 

tzb<D<D. 1 >2 0 /£mT*S«^tcJ4*K»«H!tt« 

[0 2 5 0 ] 
Will 
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SS6-42? 



1 (fim) 
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HHRBgft* 


a98 
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0.99 


1.0 


0.99 


0.97 


1.0 


0.98 


0.98 


0.92 
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0.90 



[0251] « ii<nmz*mn<D, r a <x) =15- 

3 0 0 nm, ^)ORa (Y) = 2 0-6 0 0 nm, fr~D 
Ra (X) /Ra (Y) ^0. 8, dOO. 5 um^\z 

[0252] mmm7)) 

fr^tzW, 7 - 1 0 . 2 0 mm, 5 0X50 

mm z coss i^mTjk) ±.izmi (DffirfL&^-rzyt&n 



* [0 2 5 3 ] ^^JEM®S^^^ofcX^y{cm 

20 7 - imizTK? <koteytmmm. x*>/*xK.mmwz 
Tzmfa<D-~m3.mffimizm, (v->y^m7 - n , 

<E>S, ^jSS^J5<h|Wj^{C, §§7 - 1S(C^-T^#T^W 

Dmm\z^r)m4 - i a^iKr#{*Tp i nm^mfc 
m. i n 2 o 3 sb^«^ v mnmm&MtfUsft&ntim 
^titf&Lfzo xmmtimT<D-mtt>-?)i>mmm\z 

30 »L& (*>y;U*7-2) , (**7-l). 
[0 2 5 4] 
[S12] 



^ 7 - 1 ^ 

R F 2 0 0 W 5#IB! 
AlSiTi 3 5 n m 



R T 
R T 



Z n O 1 u m 



[0 2 5 5 ] <Jt«0J7- l>SBM«ItLTZnO 

(*y->^;nt7- i) , (ij->yjutt7-2) a^jta 

[0256] mmm 7 &zfikt!tm i - 1 tism^^^t 
ifotis, (it>'7 0 ;^7 - i ) , (u->yji/jt7 - 

>7";Hl7-2) . (-9->y;nt7 - 2) ico^Ttt, 

-tn-^titt-^aaa (sem> iz^^mmummm^n so 



[0 2 5 7 ] 7-2 SK^-To 

[0 2 5 8 ] (-^>y;Hl7-l) , (1t>^JHl7- 

[0 2 5 9 ] (*9->y;Utb7- 1) , TteSUS 

ftlStC^GD^^^n^cfccOco (it>y;H:b 7-2) 

[0260] hjgot i tmmiznm&n. jt««7- 1 
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4fi 



-i) jc-p^t. *ft?ftsm-3-Dft®ki-. ±T<nytm 

mm/UTZ (HHRB) RZ*Umig'£it<DM7Z 

[0 2 6 1 ] f©Uf*S7 - * 

fS7-2g 



* C0 2 6 2] jfiteW&iS. (Jgg»| 7 - 1 ) l;»LT (£- 
tt7 - 1 ) tt^Hg&tfffifcttfcfc^Tfc^ttt&T? 

[0 2 6 3] 
K13] 
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HHRB 
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[0 2 6 4] «^J6C»J 8 » 

(#-^ B -t;POT^^) ^M0iJ 5 iisimtc, sus^coja 

AXHEJg^fctg. -3lEB£!UI£fT-3/fc!g8 - lgiic^-r 
ilcFO. 2 0mm. 5 0 x 5 0mm 1 ©Sg (^1^) 

±\zm i omtfL&mrzxmntimTZftm l?z. 

[0 2 6 5] SfcECD^fiE^SfT-O/t. 

[0 2 6 6] ^^JEiiW^-DfcX^-^^IgS - l^JC 

^-tj: 3 • wmM&mzft^tz. torn, ms-i 
[0 2 6 7] torn, nmms tmmiz. is-ia; 
fa<n-mt.mmm\zn^tz. 

[0268] x\zznomwkm±.\z& , g.ttnm<»m%%i 

B (^H*) Tra-S i fre&^nJIRtfjU c - S i 



«<E>&-5pJls po 1 y-S 1^664 iSSi«EJL 

[0 2 6 9] ST. HMW 5 <h|5)a<D^gTZ nOifBi 
B±(Ca-S i &£nJS£ itlSLfc. ^{C, 

^) £JB <^T. |g 8 - 1 iHC^T^T- p o 1 y - S i 

30 ^<=>&£ i m&mmistzo fis - i^ic^t^#t p i 

n I n, O, ^BJ^^f, *m^H£^)SL 

TtJem^lg^^^fiELfc (SH-8) o 
[0 2 7 0] -&0«lWS«ttC VDglCct D^8 - 1 

^tcjs-r&frTp i niu¥3$#ji, i n! o, mwn 

[0 2 7 1 ] 
[S14] 
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ma - i m 



48 



sate 

n + Mil 



T — — JV 6 0 0t 

A 1 S i 1 0 0 n m g 

Z n 0 1 u m 



S i H . 



1 s c c m 
T 1 % 

2 T o r r 

3 0 0t 
4 8 5 s c c m 

Ar 150sccm 
E2l 0. 5 T o r r 

sra&g 3 o or 



PH 3 (H 2 
S^J 1 . 

S i F 



R T 
1 5 0 X 

5 0s c c m 
3 s c c m 



H 2 1 5 0 s c c m 
MW^rft 6 0 0 w 



mis is® 



S i H 4 (H 2 0%) 0. 5sccm H 2 lOOsccm 

BFg (H 2 *fr#?2%) 5sccm 
flE^J 2Torr RFtS^j 40W 

&&mm i 5 ot 

I n 2 O s SifctfeSfcHzfe 7 0nm 

Cr ( 1 0 0 n m) /A g (Un) /Cr (lOOnm) 



(X) , ^^COdbiCSE/ct^r^cDffl^ R a (Y) 

[0 2 7 3] ^O^m, R a (X) Ii3-3 5 0 nm, 
Ra (Y) lil2-6 3 0 nm(7)glt^oL ^COS 
S0)W^iWj3Tin/:^(Dt#6n^Ra (X) 
= 1 5 — 3 0 0 nm, jiOR a (Y) =2 0-6 0 0 n 
m, rfPORa (X) /Ra (Y) ^0. 8 <£>®Hl*lt;:£> 

[0 2 7 4] $b(C^OS«O^^^HSg^J4TfSnfe 

C0g£ 1 ttateHJMaT— 2 2umT*ofc. 

[0 2 7 5] ±mv>m® (MftHffJEtTS 1^25^ 
m) i:fe^SS(:^^T«^J 5 <tra«l;:jS913l«Ji 

[0 2 7 6 ] ££Sf*fttfSLKI**tt, 1 ** 

2 0 /im£tTlC»*»^tt^K»*, aS«t**t*^ 
fc<D**»e>n&**, 1 >2 0 tfmT*5«^U4S»$* 



[0277] ^is^js tmmizytigmtimTiz-D^T 
3Eicffi*ttK», wa»a«aayw7x (hhr 

[0 2 7 8 ] *r*S0(Offl»»«tt***8 -3«»C 
10 2 7 9 ] Z.(D&m±Q. I 2 0 MmHTCS^B 

[0 2 8 0 ] MS5a«iS!yl-f (HHRB) 

***H8-4i:st 0 
[0 2 8 1 ] 1 #2 0 um£KT<DmmiZ 

**P9tt»aata«ise^w7^ chhrb) 3Mbst*» 
40 »s^ttaa«*{bK»»^fcfi»^»tt*«flie»nfct> 

(VJ *5ct^FFO{£TtcJ:D#tt^<g:Tbfco 

[0 2 8 2 ] 

[«15] 
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[0 2 8 3] 

T. ^m*^«affiic*3it^gLSS*^Jt^:LT. ¥ 30 

sc) vm±LT. %m%Lmmtf\°\±.Ltz. # 
- (ff) asfoiiu 7tm^M3?s^^f6]±Lfc. 

[0 2 8 4] Sfc, ^BiC-#tC[H]aSfl2/>)cLfcft3fcCD 

tz, yt$zmt)m=¥-<nmm'mffi u s c) s;gt, 

F^fe^ll (Voc) t7 J J17 y ? (F 40 
F) ^±11, ^m^«^ft^*[6]±bfc. 
[0 2 8 5] £<S>IC. S*£±ic;fg/f-f £jS§irt*. »£A 

u 7^i'7 7 ;)5'- (ff) tffa±.-trzt.mm\z. ft 

C0^SL*5$ biC(Sii$nr. Ms&msrt (J s c) 

[0 2 8 6 ] M*3B2 7!»S4©58Wfc«tn«, ffi*<D® 
tt CO ffldb K J; o T ±IE&*>&«» 6 50 



[0 2 8 7] *fc»*5!5«55S9!»C±ntf. Ra (X) 
A ? 3 0 0 nm$i^.5i, 0)00 db**£> oT*>, UK 

L-^^tztb. 7tSm^^^<D->-^ > h(Cj;-5>§Sjg<3[)#§ 
0W<gT. *4irW±M»«EE (Voc) i:7-fA7?^ 
(FF) ©«Til»r3fcrai|*«HiT#TU*5C<t 
ifit>fr-otz. Ra (X) $1 5nmJ:t)/J^<t 

fc. Ra (Y) £2 0 nm s k0/h2<-r-5<h. fi#tt*> 
*Wm£#*W&TK«k2>$gjfi§mj3g (Jsc) <73{g;T£: 

&. Ra (Y) Ai6 0 0 nmSSA5c, 9Wt<D 

EE (Voc) c7-^f777^- (FF) 

^EfCffl/h&T'^&O. ^n*^tt©Gat2i<i:¥fT73lB) 
(X^|6]) I«tO0afl***oTfc t 
Ra (X) /Ra (Y) # 1 «k 9** < 

SSiiW^gDOT^T. fe-5^«Bflj!S«BE (Voc) t7 " 
-c;U^7-^^- (FF) <D&T<fc^ofcfBJJ@anb£:9. 

U Ra (X) /Ra (Y) SO. 8 d <h \z 

[0 2 8 8] SfcM*JH6©«iJ|t:«fcn«*Jie»ttoe3 
fifflf'^ (d) A?. 0. 5«mJ;0*$Uc, 



(27) 
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CDOfldhTfeoTfc, fflttlBBE (Voc) ty^JUyy^ 
*?- (FF) CD{£T(D\£\mWftT^TL£. o ZL tm^fr 

■Dfzo muz? wxwm&cDtiy^ un 20 

fi»««c (J s c) CDiKTch^ofeMfficD^IBcD^ffiO 
roGDdbCD t:^^ (d) 0. 5/im^b2 0//mT'* 

^mmnmgo zmtSL-o-D. yt&MJim z F<DMffi\z& 

»saK*t*SSK:i«», &fc£mWl±lZffim'?Z>mm 

[0289] %fzmxm7 nm8<D&wiz£ft&. mm 

^^2C0^«cDIHldh{3j:oT, yt&mjim^V) »J - £ « 
^O&i&gfiSt (J s c) btcii^U 7tm^»?>&^ 

±Lfe. »iBB**2a)-ri;tt(D[HIi£]i<^fi$^ 2 

*B6«3&*Ji;*:U (Voc) ty A )\>772$r 

- (ff) (DrnToimmtfthT^T L £ "5 d ^T^T^o 
fit, a«i«i:«2o-ri:tt(OGad!icofi$^2 0 u 

niJ^TIcT*C<hlCcJ;oT, BSttftjE (Voc) 

(ff) ^K^fiiic^uoo, 
m^^ns (jsc) 2-t>\ a«£afi±u:«jB-r 

5»«©8ftt SlRl±a** C fc. 
[0 2 9 0 ] 9 7}M 1 0 <D9&9l\Zj:tl\i1gtVt<DW 

[0 2 9 1 ] *fcW*Jgl l<&5Eg§IC«ktltf, Ttigm^ 

Ls yt&mjjm^F&m&mM use) ^^e^it* 

[0 2 9 2 ] Sternum 1 2 7}^ 1 4 CD^qfltc £nte\ 

orjm>\wm±LT. 3te**3R^(oa*s«8K (j s 

[0 2 9 3 ] ifc, ffl£*0>t:5 5 v KjgCDDDdh^WT^ 



52 



m<Dfcmm<Dm\,^<k]&iz£%mw\&mfcMmtf. 

&*&tt«t (Jsc) Sr«ti#L/«j:**efc, ±i$0SK?(7) 

JIS^L, Ba&mjE (Voc) <h7^^77^7^ 
- (FF) **|6]±Ljfc. 
[0 2 9 4] $fc, SMB*ffi*«S»Jl<D*fc**r»tc 

(J s c) ^{STT^iiV^^lii, lfii7J^z 
T. ■ffiT#*ttaSl*oo, 3i^ffiSJf £ffjf 

5 di^<7So, T)\s$.-v&&w<n&^±fcMm\z 

(Jsc) **fpj±Lfc. ^^c. M<h7;^z^A 

40 B^\tt#l«I±Lfc. 

[0 2 9 5] 5M1 6<D5g^JcJ:ntf, 

MW.Mtfmi&tii&ifim&gf'Dz: <h^T#, 

SS^« * * ffitl * tt8ft^«^i" d £ IC <t o T , 

T /7^- ( FF ) affti-ratiWK, ^t^^a^^b 

50 (Cffiii^nT, (Jsc) 



(28) 
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[0 2 9 6 ] $9i L 7 ©KWC<tfttf, #filg^ 

T, U (J s c) "#3 

[0 2 9 7 J 8<0«WlC«fcfttf* 

[0298] a*si9©*wi:±nn Asiaoo^T- 

[HBOffiWttlMl] 

[El 2] *9BqBa)%S*A* J f«)««lJ5CC[)-M«^-rH 

[0 3] a\t*Rm<DytmnxmT<D&&ow.&ft<Dw 

TtSm ^7 ig^oo (D co HO a £ ^"T HIT' £ o 

[0 4] *3Bwo3tta«** : ?<oiii««at*-rH'r* 

[0 5] ^BJ^^m^^COS^^^-r^CDfCjf 

[0 7] att^^^^ett^^sf^dc-r^otcfiFjg 

[0 8] aHHIM2Tffl^fc*^, 
b«*JECT2 7?ffiVifc*36H^> XrJffi£*^Jtjg«*Sl^ 
[0 9] aKSM3T|^;«0i *5<k««e*(0)t 

inn <d mm] 

10 1, 2 0 1 

1 0 2, 2 0 2 ISilSMI 

103, 203 mmmmm 

104, 204, 207, 210 n^#«ft:Ji * 
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* 1 0 5\ 205, 208, 211 i M^^i^M 
1 0 6, 2 0 6, 2 0 9, 212 pS!¥39#B 

107, 213 mwmm 

10 8, 214 Ilfi 

5 o i mmm 

5 0 2 as 

5 0 3 

5 0 4, 5 0 8 9—Yy b 

506, 510 mm 

10 5 0 7.5 1 1 

5 1 2 m^it 

5 i 3 n>y??>xn)\,y 

5 14, 515 «$&A*;U^ 

5 16, 517 7X7D-D>hD-7- 

6 0 0 iftfltSB 
601 D-KDy^S 
602, 603, 604 tKtSkM 
605 7>D— 

606, 607, 608, 609 y- 
20 610, 611, 612 SSfipjfcfc-*- 
6 1 3 IMSU-^ 

631-6 3 4, 6 4 1 -6 4 4, 6 5 1 -6 5 5, 6 
6 1 —6 6 6, 6 7 1 —6 7 4. 6 8 1 -6 8 4 

6 3 6 — 6 3 9, 6 5 6 — 6 6 0, 6 7 6 — 6 7 9 V 

617, 618, 619 mum 

6 2 0, 6 2 1 IS 
622,623,624 RF ftzU 
30 6 2 8 
6 4 9 

6 5 0 f>-v y ^ — 

7 1 0 atOfflLS 
7 30 

7 0 1-713 

7 i 4 ttmm& 

7 1 5 KflifXAOP 
7 1 6 

7 1 7 RFfi 
40 7 18 47 nsyyj ^r- 5^- 

7 l 9 »«axAt) P 

7 2 0 

7 2 1 mV&Ln-jv 
7 2 2,7 2 4 #-f 
7 2 3 ItSOD-il/ 



(3D f$Bf)¥9 - 2 9 3 8 9 2 
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[HI 9] 




Unix)- ISnm R*<») R»<3O-300nm 



